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Abstract. The authors collected data from two Charolais stock herds (B&C) operating among 
very different circumstances, and made assessments for identifying the relation between the body 
conditions at time of parturition, how big is the effect of body condition changing during the 
pregnancy on birth weight and what is the effect of birth weight on the next pregnancy on the time 
necessary for the cow to be pregnant and on weaning weight. 
They found that the body condition became significantly better in herd B during grazing 
session in summer and the body condition was significantly worse during winter. The situation was the 
opposite in herd C where winter-feeding was applied for improving body condition; the average spring 
calf birth weight was heavier on average 6-10 kg than in the herd B. In spite of it, there were more 
problems with calving in the herd B. Though the higher average birth weight goes together with the 
bigger SD of it, it does not bring automatically higher proportion of dystocia. It was also verified that 
the bigger the fluctuation of body condition before the parturition, the higher is the risk of calves with 
outstanding birth weight. There is significantly higher risk of remaining open among the cows calved 
lighter than 35 kg calves while the cows that calved calves heavier than the average get pregnant 
relatively easier. 
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Beef cattle breeding are among the sectors of farm animal breeding, which have been 
in the best economical situation in Hungary for ages. A strong pillar of it is the support of 
mother cow, the future of which is obscure. Concerning the beef cattle subvention system in 
the European Union after 2013 seems that something like Single Payment Scheme (SPS) 
would be introduced for all the member countries. The researcher’s task is in all 
circumstances that the professional basis of production has to be strongly improved so that 
beef cattle breeding can stay economic even in case of termination of this support. As foreign 
experiences show, improvement of housing technology can result an increase in number of 
calves born, which supports the efficiency of the sector. 
Authors carried out their experiments in two Hungarian Charolais herds. It has general 
importance that birth weight of calves has an effect on next conception and on time to next 
conception. But how big is the effect of body condition (and changing of body condition) of 
the cows for these characteristics? To improve reproduction results, knowledge of these 
relations is indispensable for beef cattle breeders and all professional people involved in the 
selection work.  
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Aim of the authors was to evaluate body condition changes of Charolais cows and its 
relationships with calf birth weight, calving ease, fertility; and to find out if significant 
fluctuation of cows’ body weight during pregnancy (or immediately before pregnancy) 
influences calf birth weight or not.  
 
MATERIALS AND METHODS 
 
Evaluations were carried out using database of National Association of Hungarian 
Charolais Cattle Breeders. Data were supplied by the professional computer program of the 
association, which name is GODOMÁR. Data of two farms (B&C) representing totally 
different tendencies in body condition changes of cows were chosen for further evaluation. 
Data were managed using programs GODOMÁR, Microsoft Excel, and SPSS18.  
Heritability values (h2) for calving interval and fertility rate are 0.08, and 0.1 
respectively, (Massey and Vogt, 1993) which call the attention to the importance of 
environmental effects. 
Herd B can be found in the mountain area of Northeast Hungary, an area classical for 
beef cattle breeding. The low level pasture (12 on a 0-50 scale) is located right next to the 
farm on a 500 ha area. The pasture is divided into different sized yards using New-Zealand 
type electric fences. Nearness of the farm enables a professional concentrate forage 
supplement of the calves as well as supplementation and grouping of cows in case of 
decaying pasturing circumstances. Since these possibilities are well exploited on the farm, 
usually no significant body condition fluctuation is recognized during pasturing, and if there 
is a change, it is rather positive. After the pasturing season, as a preparation to the next 
calving season, a restrained nutrition is applied. Thus, average body condition of cows is 
decreasing, but does not fall into or under category 4 in the 1-9 Whitman-type (1975) 
(American) scale.  
The other farm is located about 50-150 km far from its separate pastures, so pasturing 
is carried out in 3-4 groups of cows, which means that housing and nutrition circumstances 
are different for the different groups of cows during the grazing season. Some parts of the 
pastures belong to national parks. In certain years, annual precipitation is less than 400 mm. 
In the years of this study (2005-2009), even the use of electric fences was forbidden on these 
areas. Calves and cows are given no concentrate supplement. In case of drought, the large dry 
areas cannot be well utilized since the only possibility is pasturing with a stockman with high 
costs and it is impossible to divide the animals into groups of ages and sexes to use the 
different parts of the pastures more efficiently. This results a fluctuation in body condition of 
cows during the grazing period between April and late autumn (improving condition in the 
beginning, and a significant decrease later) that is why body weight is lower at the end of 
pasturing. Winter-feed is ensured mainly by purchase. 
The different race of cattle may differ in frame and type but are same in the priority 
order of utilization of nutrient. The approximate order of priority for partitioning of nutrients 
is as follows: basal metabolism, activity, growth, lactation, pregnancy, oestrous cycles, and 
initiation of pregnancy and excess reserves. When the quantity of feed in take satisfies the 
most important demand the residue is for satisfying of next most important demand. When all 
demands are satisfied the residue is going for excess reserve. (Short et al., 1990)  
As Lardy and Stoltenow (2001) wrote about influence of pre-calving period nutrition 
on birth weight and calving ease: „Some producers mistakenly believe that reducing nutrient 
intake prior to calving will reduce calf birth weight and subsequently reduce the incidence of 
dystocia or calving difficulty”. Experiments with reduced levels of nutrition showed no or 
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hardly any effect on birth weight, while calving difficulties increased because of weaker 
condition of cows, which also resulted in less activity of weaker calves after parturition. 
Weight of cow at calving has no effect on reproduction results, while body condition 
score at calving is a better indicator of possibilities for the next conception than body weight 
and changes of body condition before calving (Whitman, 1975; Lalman et al., 1997). Body 
condition scores at calving and at insemination period are factors that dominantly influence 
conception, although changes in body weight in the last interval of the pregnancy can modify 
their effects (Wetteman et al., 1986). 
On both farms, cows are measured at the beginning and at the end of the grazing 
period. Body weight changes of mature cows reflect changes of condition. 
Number of cows involved in the evaluation between years 2005 and 2009 is shown in 
Table 1 by herds. Body weight changes of cows in percentages between years 2005 and 2009 
are introduced in Table 2.  
 
Tab. 1 
Number of cows (N) with weighing results in herds B and C between years 2005 and 2009 
 
Date Herd 2005 2006 2007 2008 2009 
B 203 225 261 316 293 Beginning of pasturing C 303 374 230 407 393 
B 192 207 230 235  End of pasturing  C 364 233 334 360  
 
Tab. 2  
Change of average body weights in herds B and C between years 2005 and 2009 in percentages 
 
Interval Herd 2005 2006 2007 2008 2009 
B 105.8 103.9 110.7 104.2  From spring to autumn  C 94.1 89.0 92.3 92  
B 91.6 97.7 91.1 97.6  From autumn to spring  C 109.1 108.2 106.4 111.8  
 
Scoring of calving ease is as follows: 1: easy calving, 2: normal calving with the help 
of 2-3 people, 3: difficult calving, with the help of >3 people or a veterinarian, 4: Caesarean 
section. 
Besides calculating basic statistic indicators, data were tested for normal distribution 
as well. To evaluate effects of the independent factors, variance analysis was applied 
(UNIANOVA), where α=0.05. 
 
RESULTS AND DISCUSSION 
 
There are no remarkable differences between average birth dates of different age 
groups of cows in the two farms. Average birth weights and coefficient of variation (CV) for 
bull calves are shown in Table 3 as well as scores for calving ease by years.  
Heritability of birth weight is moderate (h2=0.45, Massey et al., 1993; h2=0.37, 
Dezfuli et al., 2009). In herd B, average birth weight was 37.2-38.8 kg, coefficient of 
variation (CV) was less than 10%, and average scores for calving (CS) ease were between 
1.11 and 1.46 (smaller score represents easier calving). In herd C, mean birth weight was 
45.1-48.4 kg, CV was 13-17%, and average scores for calving were between 1.02 and 1.21. 
The same data for heifer calves are introduced in Table 4. 
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Tab. 3  
Average birth weights (BW) of bull calves, their coefficient of variation (CV) 
and average calving scores (CS) of mothers in herds B and C between years 2005 and 2009 
 
Herd Trait 2005 2006 2007 2008 2009 
Mean BW 38.3±3.2 38.5±3.7 38.8±3.1 37.2±3.6 37.4±3.6 
CV  BW 8.59 9.64 7.92 9.58 9.51 
B 
Mean CS 1.15 1.11 1.46 1.45 1.27 
Mean BW 46±7.9 48.4±7.7 46.9±7.1 46±6.8 45.1±6.6 
CV  BW 17.08 15.98 15.24 14.69 13.96 
C 
Mean CS 1.19 1.21 1.13 1.04 1.02 
 
Tab. 4 
Average birth weights (BW) of heifer calves, coefficient of variation (CV) 
and average calving scores (CS) of mothers in herds B and C between years 2005 and 2009 
 
On farm B, average birth weight was 36.1-37.4 kg, with CV 7.6-10.8. Average CS 
was between 1.01-1.25. Meanwhile, in herd C, birth weight of heifer calves was 42.5-45 kg, 
with CV 12.5-15%, and CS were between 1.05 and 1.15.  
Tables 3 and 4 show that birth weight of calves was by 6-8 kg less in herd B; however, 
average calving scores were lower in herd C. Bellows and Short (1978) reported very similar 
data about effects of pre-calving feeding levels on birth weight of calf, calving ease, and next 
conception results. An increased level of nutrition in the last 90 days of pregnancy improved 
birth weight of calves, while it had no significant effect on calving ease. Bellows (1993) also 
pointed out the fact that the level of nutrition during pregnancy has effects on frequency of 
calving difficulties and calf survival. In spite of the fact that cows receiving a higher level of 
nutrition gave birth to calves with higher weight, calving difficulties were rarer, number of 
cases of diarrhoea and mortality rate was lower, and fertility rate was higher in the subsequent 
breeding season.  
It was also investigated by UNIANOVA weather had been any effect of body 
condition changing of cows for the birth weight of their calves or not. We assessed the data 
basis by herd, sex and investigated the covariate effect of body condition changing just before 
calving, ½-to 1 year, 1 to 1½ year before calving. All together 603 cows satisfied for the 
conditions. The Levene test signed the heterogeneity of birth weight on P<0.001 level. The 
test of B-S E signed significant result (P<0.05) for the effect of sex, herd and the above 
mentioned covariate effects of body condition changing. The pairwais comparison of 
Bonferroni test by sex and herd effects also showed significant results (P<0.05 inside the 
herds and P<0.001 between herds).  
Mean values for contracted birth weights are shown in Figure 1. Effects of herd, sex, 
and birth weight of calves on calving score were also analyzed. For easier data management, 
calves were grouped by their birth weights into 9 groups by 5 kg intervals as follows: <25, 
>=25-30, >=30-35, >=35-40, >=40-45, >=45-50, >=50-55, >=55-60, >=60.  
By the results of Levene test, model showed a significant difference (P<0.001). B-S E 
test showed significant effects of sex, herd, and birth weight on calving ease, and the 
contracted effect of these factors was significant as well (P<0.05). Separately, calving ease in 
Herd Heifers 2005 2006 2007 2008 2009 
Mean BW 36.9±4 36.3±3.9 37.4±2.8 36.1±2.8 36.3±3.9 
CV BW 10.72 10.77 7.59 7.86 10.62 
B 
Mean CS 1.04 1.01 1.21 1.25 1.2 
Mean BW 42.5±6.2 45±6.7 43.3±6.5 44.4±5.6 43.3±6.4 
CV BW 14.56 14.86 15.0 12.53 14.01 
C 
Mean CS 1.15 1.07 1.05 1.03 1.02 
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case of different sexed calves in the different farms did not differ. In the same time, 
significant differences (P<0.05) were observed between bull calves of herd B and heifers of 
herd C, and between heifer calves of herd B and both sexes of herd C. 
 
 
Fig. 1. Average birth weights by herds and sexes 
 
In calving scores (CS), significant differences (P<0.05) were found between cows 
giving birth to calves <25 kg, and 25-30 kg, 30-35 kg, 35-40 kg, >60 kg. Also, differences 
were observed (P<0.001) between groups 30-35 kg and 35-40 kg, 40-45 kg. Means of CS are 
shown by birth weight groups on Figure 2.  
 
 
Fig. 2. Average calving scores by birth weight groups  
 
 
Another way of grouping was applied to test effect of calf birth weight on calving 
ease: Group 1: birth weight <36 kg (n=269); Group 2: birth weight =36-50 kg (n=1665); 
Group 3: birth weight <50 kg (n=233). 
Numerous experiments have proven an important relationship between calving 
difficulties and birth weight of calves (e.g. Herring and Patterson, 1997, Ritchie and 
Anderson, 2010). Effects of sex, farm (P<0.05) and birth weight of calf (P<0.001) were 
proven to be significant on CS. Calving scores were 1.06; 1.16; and 1.46 for the 3 groups, 
respectively. Paired comparisons showed significant differences in all cases (P<0.001 





















Effect of calf birth weight on next calving interval (fertility) was evaluated by 
UNIANOVA. According to the data basis, out of the 2188 calving, 1217 were followed by 
another calving during the years of investigation. Birth weight of calves was between 18 and 
74 kg.  
Homogeneity test (Levene test) showed that according to the effects of sex, herd, calf 
birth weight, and their contracted effect, calving interval is a heterogeneous (P<0.001) trait. In 
the same time, significant effects of these factors separately were not proven, except for herd 
(P<0.05).  
In herd B, average interval to next calving was 412.6 days, while it was 438.2 in herd 
C. By the results of B-S E test of variance analysis, significant differences (P<0.05) were 
found between the 2 herds.  
Deviation of calving intervals from mean value was tested by 1-kg categories of birth 
weight. Figure 3 shows the increase of deviations in the direction of extremities. When using 
1-kg categories, differences between deviations were not significant, however, when dividing 
calves into 3 birth weight categories, significant differences were observed (P<0.05) between 
calving intervals of cows with calves born with <36 kg (n=103) and 36-50 kg (n=962). 
 
 
Fig. 3. Average calving intervals by prior calf birth weight 
 
Figures 3-5 show calving interval (Fig. 3), rate of cows conceived by birth weight 
kilograms (Fig. 4) and by birth weight groups (Fig. 5). Statistical evaluation was carried out 
by UNIANOVA, where data were categorized by birth weight with both 1-kg and 5-kg 
intervals. Conception rates of cows in different calf birth weight groups were compared in 
pairs using method of Bonferroni. 
What interesting is, that calving intervals of cows with calves fewer than 25 and over 
60 kg did not differ significantly from any other groups. However, significant differences 
were observed between groups 25-30 kg and 50-55 kg; 30-35 kg and 35-40 kg; 55-60 kg and 
35-40 kg and 45-50 kg and 50-55 kg (P<0.05); 30-35 kg and 40-45 kg and 45-50 kg and 50-
55 kg (P<0.001).  
Figure 6 shows the average weaning weight of calves by their birth weight groups. 
Calves were grouped by 5 kg intervals on the same way as above. Investigating the weaning 
weight by the 9 groups, the Multiple Comparison showed significant (P <0.05) differences 


























>=25<30 and >=35<40; the >=30<35 and >=35<40*; the >=35<40 and >=40<45, >=45<50*, 
>=50<55. (*=P<0.001) Significant differences were observed in all cases between bulls an 
heifer calves of herds B and C. (P<0.05 inside the herds –between the sexes, P<0.001 between 
the herds). 
Fig. 4. Proportion of cows with a new calving after the monitored one 
Fig. 5. Proportion of cows with new calving after the monitored one 

































































































N  2188  17       32      147  658     546   484    193    75       
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1. Average birth weight of calves, its standard deviation, and calving scores in herds B 
and C. In herd C, where nutrition technology helped improvement of body condition of cows 
during winter, birth weight of calves was higher by 6-10 kg in the spring calving season 
comparing to herd B where cows were remarkably losing condition in the last third of the 
pregnancy. Although calves were born with lower weight on average in herd B, calving score 
was higher. Not neglecting the fact that calving ease is influenced by many factors (breed, 
nutrition, calf birth weight, calf muscularity, pelvic size, body condition, daily exercise of 
pregnant cows, etc.) it implies that lower birth weight –assuming an average genetics– is not 
automatically paired with easy calving. The same way, larger average birth weight, which 
also means a larger standard deviation of it, does not necessarily mean calving difficulties in 
different herds. However, Figure 2 shows that with the growth of birth weight, increase of 
calving difficulties can be expected which supports findings of Comerford et al. (1987). CS of 
cows giving birth to the smallest, average, and largest calves differed significantly. 
2. Effect of birth weight on next conception. Data in Figure 5 show that cows giving 
birth to calves less than 35 kg conceived harder at the next insemination. Interestingly 
enough, this risk was not proven for cows with calves heavier than average; on the contrary, 
they conceived more easily. This phenomenon can partly be explained by the fact that calves 
can be born with small weight because of weak nutrition, weak energy, mineral and vitamin 
supply (or weak metabolism by the cow). Heritability of birth weight is around 0,45 (Massey 
and Vogt, 1993), so environmental effects play a bigger role than genetics. Deficits in 
nutrition supply is widely influencing homeostasis, of which, smaller birth weight of calf is 
only one symptom. When cows with abundant nutrition supply give birth to heavier calves, 
their body is better refilled and have more reserve as well, so even in case of a hard calving, 
they heal more easily. 
3. Effect of calf birth weight on next calving interval is introduced in Figure 3. It can 
be seen well that after extreme (in the lower and higher third as well) birth weights, standard 
deviation of calving interval is higher that of calving with an average birth weight. Cows that 
give birth to extremely large or small calves need outstanding attention to reach an economic 
farming. 
4. Effect of birth weight on weaning weight of calf is introduced in Figure 6. Probably 
the weaning weight of the calves born in the first three birth weight groups will be also below 
average. Nevertheless there are so-called correlation breaker animals, which big gaining 
ability, connected to law birth weight can be valuable for the beef cattle breeding usually 
these are the exceptions.  
The effect of pure body condition (weak feeding) can be recognized (Bellows, 1993) 
not only on birth weight, on calving scores, on conception, on calving interval but on weaning 
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